Lack of effect of extremely low frequency electromagnetic fields on cyclin-dependent kinase 4 inhibitor gene p18(INK4C) in electric energy workers.
Long-term exposure to extremely low frequency magnetic fields (ELF-MFs) may be a risk factor for human cancer. One mechanism through which ELF-MFs could influence neoplastic development is the deletion/mutation of cancer-related genes. Cellular proliferation follows an orderly progression through the cell cycle, which is governed by different cyclins and cyclin-dependent kinase inhibitors (CDKIs). The putative tumor suppressor gene p18(INK4C) encodes a specific inhibitor of cyclin D-cyclin-dependent kinase 4 inhibitor complexes having an important role in cell-cyclin regulation. It has been found to be deleted/mutated in a variety of human cancers. Therefore, this study is to investigate whether or not long-term extremely low frequency electromagnetic field exposure may be a risk factor for human cancer due to the gene p18(INK4C) deletion/mutation. The study was carried out on 31 male electric workers and 30 healthy males between 30 and 40 years of age from the same geographic area and with similar lifestyles. We studied both groups by polymerase chain reaction-single strand conformation polymorphism (PCR-SSCP). In comparison to the controls, band migration of exon 1 was found to be indifferent in all the subjects tested. However, only exon 2 of two electric workers was slow in migration with respect to both control and other subjects in the same class. This slow migration suggests that point mutations or polymorphisms may exist in this region of the p18(INK4C) gene. The relative risk (RR) for the unmatched analysis was 1,069 (95% confidence interval [CI] 0.975-1.172). The results suggest that long-term ELF-MFs exposure does not significantly increase the risk of cancer.